ABSTRACT Background: Published evidence suggests an inverse association between sleep duration and body weight status. Objective: We examined the association of sleep duration with eating behaviors reported by adult Americans to understand the relation between sleep duration and body weight status. Design: This cross-sectional study used sleep duration and dietary data from the continuous NHANES conducted from 2005 to 2010 (n = 15,199, age $20 y). Eating behaviors examined included the following: reporting of and energy from main meals (breakfast, lunch, and dinner) and snacks (before breakfast, after dinner, and after 2000 h), intermeal intervals, time of day of main meal reporting, and intakes of macronutrients and beverages. Multiple regression methods were used to examine the independent association of hours of sleep duration grouped as short (#6 h), average (7-8 h), and long ($9 h) with eating behavior outcomes. Results: Relative to average-duration sleepers, a smaller percentage of short-duration sleepers mentioned breakfast, lunch (women only), and dinner in the recall (P # 0.04). They also reported a lower mean percentage of energy from main meals but higher energy from all snacks (P # 0.0004) and after 2000 h (P = 0.03). Short-duration sleepers reported the earliest eating time of the first episode and the latest time of the last eating episode. Absolute amounts of sugar and caffeine and percentage of energy from beverages (women only) were higher in short-duration sleepers. However, the total number of eating episodes and energy intake were not related with sleep duration. Conclusions: Short-duration sleepers began eating earlier and ended their eating later in the day, but despite the longer eating period, they did not report more eating events. Profiles of the relative contribution of main meals and snacks, at or after 2000 h eating, and beverages in shortduration sleepers were suggestive of eating behaviors that may increase energy intake, but 24-h energy intake did not differ among categories of sleep duration.
INTRODUCTION
Recent reviews of published observational studies suggest that the available evidence supports an association of short sleep duration with higher body weight status (1, 2) . National surveys report a high prevalence (.35%) of both insufficient sleep (defined as ,7 h of nighttime sleep on work or weekdays) and obesity in the adult US population (3, 4) . In an attempt to understand the biological basis for the association of sleep duration with obesity, both neuroendocrine factors linked to hunger and satiety as well as aspects of energy balance have been investigated (5) (6) (7) . Another related area that has received increasing attention concerns the implications of the interaction of the circadian clock with food intake, energy metabolism, and possible health outcomes (8) . Recent experimental studies of short-term partial sleep deprivation reported that the nature and time of eating episodes and amounts and types of foods differed between experimental and control conditions (9) (10) (11) (12) (13) (14) . In these studies (10, 11, 14) , sleep-restricted subjects consumed more energy late at night and selected foods of higher fat or carbohydrate content, ie, eating behaviors that may possibly increase energy intake and promote positive energy balance. Although experimental studies are best suited to understand the temporal sequence of changes in food intake after sleep restriction, they provide little information about dietary intakes and eating behaviors of freeliving individuals functioning in their typical work, family, and food environments. The few available observational studies found differences in intakes of nutrients, lower fruit and vegetable intakes, more snack and alcohol intakes, and lower dietary variety in free-living individuals who reported their habitual sleep duration (15) (16) (17) (18) (19) (20) (21) (22) ; however, to our knowledge, none have examined whether eating behavior profiles approximate those suggested by experimental studies.
Given the available evidence from experimental and observational studies summarized above, we hypothesized that the type (meals or snacks), timing (time of reporting), and composition (energy and macronutrients) of self-reported eating behaviors of free-living adults may differ by habitual hours of sleep duration. Because changes in one eating behavior in association with sleep duration may be accompanied by concurrent changes in other eating behaviors and dietary intake, we examined several related eating behavior outcomes to provide contextual information for the eating period. We used nationally representative data from recent national surveys to examine weekday sleep duration-associated differences in the following: 1) reporting of main meals (breakfast, lunch, and dinner) and snacks (before breakfast, after dinner, and at or after 2000 h), 2) relative energy contribution of these eating episodes to 24-h energy intake, 3) clock time of reporting of eating episodes and intermeal intervals, and 4) relative contribution of macronutrients and beverages to 24-h energy intake.
SUBJECTS AND METHODS
We used diet and sleep duration data from the continuous NHANES conducted in 2005-2006, 2007-2008, and 2009-2010 for this observational study. (The continuous NHANES fielded from 1999 to 2004 did not include questions on sleep duration.) The documentation and public domain data for these surveys can be downloaded from the NHANES website (23, 24) . The study protocol was reviewed by the City University of New York Institutional Review Board with an exempt review. Each NHANES is cross-sectional and includes a stratified, multistage probability sample of the US noninstitutionalized civilian population. The survey is fielded by the National Center for Health Statistics (NCHS) 5 of the CDC. Each survey included an athome interview of the sample person and an examination along with a dietary interview in a specially equipped mobile examination center (MEC). Unweighted response rates for the MECexamined sample in these surveys were .70% (25).
Analytic sample
All respondents aged $20 y with a dietary recall judged as reliable by the NCHS were eligible for inclusion in the analytic sample (n = 15,702). The NCHS considers dietary recalls reliable if, at a minimum, the first 4 of the 5-step multiple-pass recall have been completed and foods reported for each meal are described. We excluded those who were missing information on hours of sleep duration (n = 25), pregnant and lactating women (n = 476), and respondents who reported no energy intake (n = 2) for a final analytic sample of 15,199 (7601 men and 7598 women).
Information on the exposure (sleep duration)
During the household interview, an interviewer administered a computer-assisted personal interview to collect information about duration of sleep. Respondents were asked "How much sleep do you usually get at night on weekdays or workdays?" Reported sleep duration of $12 h was top coded as 12 by the NCHS. We used this information to categorize the duration of sleep as #6 h (short), 7-8 h (average), and $9 h (long). This categorization reflects prevailing definitions of short sleep duration in the published literature. For example, national surveys have defined ,7 h of sleep duration as short (3) , and the Healthy People 2020 defines sleep duration of a minimum of 7 h for adults aged $22 y and 8 h for those aged 18-21 y as adequate. The surveys did not include questions about hours of sleep duration on weekends.
Dietary assessment method
During the MEC interview, an interviewer administered a computer-assisted 24-h dietary recall via the Automated Multiple-Pass Method developed and validated by the USDA (26, 27) . Each dietary recall collected information on the clock time an eating episode began, name of the eating episode, and description, amounts, and source of all foods and beverages reportedly consumed by the respondent in the preceding 24 h. A second recall, 3-10 d after the first recall, was obtained by telephone. The present study used the first dietary recall for all analyses reported here.
Dietary outcomes examined
As discussed in the Introduction, we examined a number of related eating behavior outcomes to provide contextual understanding of overall eating profiles in association with sleep duration.
Reporting of main meal and snack episodes
Survey respondents named each eating episode reported in the 24-h recall by choosing mutually exclusive labels from a list. The mention of eating episodes named by the respondent as breakfast, brunch, lunch, dinner, and supper, or their equivalents in Spanish, were considered main meals. All other mentions of eating episodes (eg, drink, snack, or extended consumption or their Spanish equivalents) were considered snack events. Eating episodes named as extended consumption by the respondent included foods and beverages consumed over a long duration (eg, a carbonated beverage may be ingested over 3-4 h). Every unique time of report of an eating episode, regardless of the number of foods or the amounts of foods reported, was considered an eating episode. However, eating episodes in which the only reported item was plain tap or bottled water were excluded from this count. From this information, for each respondent, we created 3 types of variables: whether or not a named eating event was mentioned in the recall, the number of these events, and the relative contribution of these events to 24-h energy intake. The derived variables thus included the number of all main meal and snack events reported in the recall and the percentage of 24-h energy intake from these events; the percentage of the population reporting each individual main meal (breakfast, lunch, and dinner), a snack before breakfast, after dinner, or at or after 2000 h; and the percentage of 24-h energy from these events. We previously used these methods to assess meal-and snack-related eating behaviors (28) (29) (30) (31) .
Intermeal intervals and time of reporting of main meals
The length of the eating period in the recall was defined as the interval between the reported time of the first and the last eating episodes. The average interval between eating episodes was determined by dividing the length of the eating period by the total number of eating episodes in the recall. The clock time of when each main meal episode was reported was also determined.
Other dietary outcomes
Other dietary outcomes included intakes of energy, percentage of energy from macronutrients and beverages, and amounts of sugar, dietary fiber, alcohol, and caffeine. The NHANES public release data include estimates of 24-h intake of these dietary components (except for percentage of energy from beverages) for each respondent. To compute the percentage of 24-h energy from beverages, foods reported in the recall were grouped into beverage and nonbeverage items by using previously published methods (32) . Briefly, all types of beverages, including milk, caffeinated and noncaffeinated beverages, energy drinks, alcoholic drinks, and fruit and vegetable juices and drinks were considered beverages. Plain tap or bottled water was not included in the beverage category.
Statistical methods
For descriptive purposes, we estimated mean hours of sleep duration by categories of covariates mentioned. The independent association of each covariate with sleep duration was examined by using multiple regression models with hours of sleep duration as a continuous dependent variable.
To understand the independent association of hours of sleep with eating behavior outcomes examined in this study, we adjusted for a number of covariates known to be related with diet and sleep behaviors. These included age in years (20-39, 40- The independent association of hours of sleep duration (categorized as #6, 7-8, and $9 h) with dietary variables was examined with each dietary outcome as a continuous or as a dichotomous dependent variable by using linear and logistic regression procedures, respectively. All covariates mentioned above were included in these models. Respondents with unknown information on education (n = 18), employment status (n = 2), smoking status (n = 4), and BMI (n = 186) were excluded from regression models due to small numbers. For family income relative to poverty threshold and alcohol drinking status, respondents with unknown information (n = 1177 and 1046, respectively) were retained (as a separate category) due to large numbers to maintain representativeness of the sample.
To assess whether the diet and sleep duration associations differed by sex, we examined sleep by sex interactions in multiple regression models mentioned above. When the sleep by sex interaction term was significant (P , 0.05), we present sexspecific estimates of eating behaviors. Our tables of results include covariate-adjusted means or proportions and their 95% CIs obtained from multiple linear or logistic regression models (33) .
All analyses were conducted by using SAS, version 9.2 (SAS Institute), and SAS-callable SUDAAN, release 11.0.0 (RTI International), with due consideration for the complex survey design of the NHANES (34), per analytic guidelines from the NCHS (35) . Day 1 dietary sample weights calculated by the NCHS to account for unequal probability of day of week allocation and nonresponse were used in all analyses. For each dietary outcome, our tables present results (P values) of Wald's global F test for differences among categories of sleep duration and contrasts of #6 h and $9 h with 7-8 h (the reference category). Two-sided P values ,0.05 were considered as significant. We alert the reader that several different dietary outcomes were examined in this study; the P values were not adjusted for multiple comparisons and are provided as a guide to the reader when comparing results across the dietary outcomes.
Because of the acknowledged problem of reports of low-energy intakes in most methods of dietary assessment and national survey (36, 37), we also examined whether the prevalence of underreporting differed by categories of sleep duration. For each respondent, a ratio of reported energy intake to energy required for basal energy expenditure (BEE) was computed as an indicator of energy reporting. The energy requirement for BEE was computed by using sex-and BMI-specific equations derived by the Committee on Dietary Reference Intakes (38) . The ratio was operationalized as both a continuous variable and as a categorical variable. A ratio of ,1.2 was considered to indicate low-energy-intake reporting (30, 36) .
Sensitivity analysis
Because of the possibility that physical activity may be a confounder in understanding the association of eating behaviors and sleep duration, we first explored whether a comparable variable to assess physical activity across all 3 survey waves could be operationalized to use for statistical adjustment in regression models. This was necessitated by differences in the information collected to determine the level of physical activity in the 2005-2006 survey from that collected in the 2007-2010 surveys. For example, the 2007-2010 surveys used the Global Physical Activity Questionnaire, which queried about transportation, recreational activities, and duration, intensity, and frequency of work (23) . However, a comparable variable for use with all survey waves did not appear to be appropriate; therefore, we repeated all analysis restricting the sample to 2007-2010 surveys (n = 11,041). Along with all of the covariates mentioned above, these models included an estimate of physical activity measured as metabolic equivalent task minutes per week as an independent variable.
RESULTS
Short (#6 h), average (7-8 h), and long ($9 h) durations of sleep were reported by 36.4%, 56.1%, and 7.5% of American adults, respectively (Table 1) . Sex, age, race-ethnicity, ratio of family income to poverty threshold, years of education, employment status, smoking status, BMI, self-reported chronic disease, and day of recalled intake were significant independent correlates of hours of sleep duration (P # 0.01) (Supplemental Table 1 under "Supplemental data" in the online issue). The distribution of covariates into categories of hours of sleep duration ( Table 1) followed patterns similar to those for mean hours of sleep duration by categories of covariates (Supplemental Table 1 under "Supplemental data" in the online issue).
Reporting of main meal and snack eating episodes
Compared with average-duration sleepers, a smaller percentage of short-duration sleepers reported breakfast and dinner in the recall (P , 0.04) ( Table 2 ). Lunch and all 3 main meals were reported by a smaller percentage of women who reported short sleep duration (P # 0.0001). In the #6 h sleep-duration category, a higher percentage of breakfast reporters also reported a snack before breakfast (P # 0.004). However, the percentage reporting an after-dinner snack (among dinner reporters) did not differ among categories of hours of sleep duration. Relative to averageduration sleepers, a higher percentage of short-duration sleepers reported $50% of energy from snack episodes (P = 0.002).
Number of main meal and snack episodes and their relative contribution to 24-h energy intake
Relative to average-duration sleepers, both short-and longduration sleepers reported lower number and percentage of energy from main meals (P # 0.0004) ( Table 3) . Sleep durationrelated differences in the reported number of snack episodes did not reach statistical significance. However, the percentage of 24-h energy from all snacks or from episodes reported at or after 2000 h was higher in both short-and long-duration sleepers relative to average-duration sleepers. The number of snack episodes reported after dinner was higher in short-duration sleepers (P = 0.03), but the percentage of energy from these after-dinner snacks did not differ from that reported by average-duration sleepers.
Intermeal intervals and clock time of reporting of main meals
The time interval between the first and the last eating episode in the recall was 12.53, 12.19, and 11.84 h for short-, average-, and long-duration sleepers, respectively (P # 0.0001) ( Table 4) . Not surprisingly, therefore, the average interval between eating episodes was longest in short-duration sleepers (P , 0.005) ( Table 4 ). The clock time of reporting of the first and the last eating episode and time of breakfast were also significantly different among categories of sleep duration. The earliest time of first eating episode and breakfast, but latest time of the last eating episode of the day were associated with the #6 h of sleep duration ( Figure 1 , Table 4 ). However, the mean clock times of lunch and dinner reports were not related with sleep duration. 
Intake of macronutrients, beverages, and other dietary constituents
Hours of sleep duration was not an independent correlate of 24-h dietary energy, percentage of energy from carbohydrate and fat, or alcohol intake ( Table 5 ). Both short-and long-duration sleepers reported a slightly lower percentage of energy from protein compared with average-duration sleepers (P = 0.007). Intake of total sugar (P = 0.04) and percentage of 24-h energy from beverages (women only; P , 0.0001) were higher in shortduration sleepers. Caffeine intake was highest in short-duration sleepers and lowest in long-duration sleepers (P = 0.0001).
Assessment of impact of possible energy underreporting
The percentage of respondents who reported a low ratio of energy intake to BEE (ie, energy intake:BEE of ,1.2) was not different among categories of sleep duration (Table 2) . Similarly, mean energy intake:BEE ratios did not differ among categories of sleep (Table 5) .
Analysis restricted to 2007-2010 survey cycles with adjustment for physical activity
With additional control for physical activity in the sample limited to the 2007-2010 surveys, the associations noted above remained in the same direction and were significant (see Supplemental Tables 2-5 under "Supplemental data" in the online issue). Exceptions included the following: a significant difference among sleep duration categories for number of all eating episodes reported in the recall [ie, long-duration sleepers reported fewer eating episodes (P = 0.0007) and fewer snack episodes (P = 0.02) than did average-duration sleepers].
DISCUSSION
The study findings provide a distinct picture of eating behavior profile of short-duration sleepers characterized by skipping main meals with higher contribution of snacks to energy intake, earlier eating time of the first eating episode, and later time of the last eating episode, but few differences in macronutrient composition or energy content of the diet. Many of the observed eating behaviors of short-duration sleepers (breakfast skipping, snacking, and more beverages) have long been investigated as possible atrisk eating behaviors for promoting positive energy balance (39) . Long-duration ($9 h) sleepers also reported eating behaviors that differed from average-duration sleepers.
The most remarkable differences in eating behaviors of shortduration sleepers in our study concerned the reported clock time of eating events recalled. Hours of sleep duration were related directly with time of reporting of the first eating episode (and breakfast) and inversely with the last eating episode of the day, resulting in a longer period of food consumption. One may speculate that a longer eating period possibly presents more opportunities for food intake. Despite the longer eating period, we found little meaningful variation in the number of all eating episodes due to sleep duration. However, each main meal was less likely to be reported by short-duration sleepers. As a result, the contribution of main meal energy to total energy intake was slightly lower (w1.8%) in short-duration sleepers. Given that energy intake did not differ by sleep duration, these results suggest some displacement of main meal energy by snack 2 Derived by using Wald's global F test for differences among categories of hours of sleep duration.
3 "Main meals" included eating episodes named by the respondent as breakfast, brunch, lunch, dinner, and supper or their Spanish equivalents. 4 Significantly different from the reference category of 7-8 h of sleep, P , 0.05. 5 "Snack" included all eating episodes that were not main meals as defined above.
energy in short-duration sleepers. In an experimental study (14) , however, sleep restriction was associated with the addition of snack energy to unchanged main meal energy and consequently higher energy intake. Another recent experimental study found eating frequency to be associated with sleep restriction only when sleep time was delayed (10). Kim et al (20) also found that women with short-duration sleep had a snack-dominated eating pattern with negative loadings for each main meal but positive loadings for snacks in factor analysis. Report of higher snack energy intakes by adolescents, however, was not associated with actigraphy-measured sleep duration after multivariate adjustment (19) . Although the magnitude of the increase in energy contribution of snacks in our study was small, such displacement may affect micronutrient intake of short-duration sleepers. Depending on foods selected, snacks can make important contributions to daily nutrient intake; however, overall, foods commonly consumed as snacks tend to be energy dense and provide a smaller proportion of micronutrients relative to their energy content (40) . 1 Values were derived from linear regression models with each dietary variable as a continuous outcome; n = 14,992, except as noted. Independent variables included hours of sleep duration (#6, 7-8, or $9 h), sex (in models for all), race-ethnicity (nonHispanic white, non-Hispanic black, Mexican American, or other), poverty-income ratio (,1.3, 1.3-3.5, .3.5, or unknown), years of education (,12, 12, some college, or college), BMI (in kg/m 2 ; ,25, 25 to ,30, or $30), smoking status (never, former, or current smoker), alcohol use status (never, former, current drinker, or unknown), day of recall (Monday-Thursday or Friday-Sunday), month of mobile examination center examination (November-April or May-October), chronic disease (yes or no), and employed (yes or no).
2 Derived by using Wald's global F test for differences among 3 categories of hours of sleep duration. 3 Interval between the reported times of the first and the last eating episodes in the 24-h recall. 4 Significantly different from the reference category of 7-8 h of sleep, P , 0.05. Sleep restriction under experimental conditions was reported to increase energy intake late in the evening, especially after dinner (10, 11, 14) . In our study, neither the likelihood of reporting an after-dinner eating episode nor the percentage of energy from these episodes differed by sleep duration. However, there was a suggestion of increase in late-day eating, because the percentage of 24-h energy reported at or after 2000 h was higher in short-duration sleepers. The potential contribution of late-night eating to energy balance remains equivocal; some studies reported a direct association between late-night eating and body weight status (41, 42) , but other findings were null (29, 43) . Experimental and observational studies also suggest a preference for foods with higher fat and carbohydrate content at night (11, 14, 44) .
In our study, differences in dietary macronutrient composition of intakes of short-duration sleepers relative to adequate-duration sleepers were small in magnitude. Published evidence on this topic presents a mixed picture. Two earlier observational studies in adults (18, 45) also found that the association of fat intake with sleep duration was not significant after covariate adjustment. However, actigraphy-assessed sleep duration was an inverse correlate of percentage of fat energy reported by adolescents (19) and women (46) . Experimental studies reported higher intakes of carbohydrate (11, 14) , protein (11) , and fat (12) in the sleeprestricted condition.
In women, beverages contributed a higher percentage of 24-h energy in short-duration sleepers. Higher energy from beverages was shown to relate to higher frequency of snacking, beverageonly episodes, longer ingestive periods, and higher energy intakes from nonbeverage foods (32) . Moreover, it has been suggested that energy in the beverage form is poorly compensated in subsequent intake. Thus, high beverage consumption is a potentially weight-influencing eating behavior. The caffeine intake of short-duration sleepers was also higher relative to that of average-duration sleepers. Major dietary sources of caffeine in the American diet include coffee, carbonated beverages, and tea (47) . Caffeine is known to affect sleep latency and sleep time under experimental conditions, and it has been suggested that caffeine consumption in population surveys is associated with sleep problems (48) .
Our results suggest sex differences in the association of sleep duration with some eating behaviors. Associations of main meal reporting and beverage contribution to the diet with sleep duration were noted only in women. Our study cannot provide information about the reasons for this sex differential; however, we note that sex differences in eating behaviors, satiation, and energy metabolism have been reported in the literature (49) (50) (51) (52) .
Long-duration sleepers ($9 h) also reported eating behavior profiles that differed from average-duration sleepers and for several dietary behaviors were more like those of short-duration sleepers. For example, long-duration sleepers were also less likely to mention breakfast or all 3 main meals and reported a lower percentage of energy from main meals but a higher percentage from snacks and lower fiber intake.
Although the large nationally representative study sample and available information on multiple potential confounders of the sleep duration and diet association are strengths of our study, the results should be interpreted with due attention to the following ; ,25, 25 to ,30, or $30), smoking status (never, former, or current smoker), alcohol use status (never, former, current drinker, or unknown), day of recall (Monday-Thursday or Friday-Sunday), month of mobile examination center examination (November-April or MayOctober), chronic disease (yes or no), and employed (yes or no). BEE, basal energy expenditure; EI, energy intake.
2 Derived by using Wald's global F test for differences among categories of hours of sleep duration. 3 Significantly different from the reference category of 7-8 h of sleep, P , 0.05. 4 Significant sleep by sex interaction (P-interaction = 0.01). "Beverages" included all types of beverages: milk, caffeinated and noncaffeinated beverages, energy drinks, alcoholic drinks, and fruit and vegetable juices and drinks and excluded plain tap or bottled water.
5 Ratio of reported EI to calculated energy requirement for basal needs (BEE). Excluded 239 subjects with a BMI (in kg/m 2 ) of ,18.5.
limitations. First, given the cross-sectional study design, we limited our narrative to associations and make no causal inferences about the observed relations. Second, both the sleep duration and the dietary information were self-reported. Some reports have suggested poor concordance of objectively assessed and self-reported sleep duration (53, 54) , and the association with diet differed by how sleep duration was assessed (46) . Moreover, our study provides no information on hours of weekend sleep or sleep quality and their possible associations with dietary outcomes. Thus, although the dietary and eating behavior outcomes average both weekdays and weekend days, the sleep duration information was limited to weekday sleep. All self-reported methods of dietary assessment, including dietary recall, are subject to both random and systematic measurement errors (55) . The self-reported dietary information in the NHANES was collected by using the USDA's Automated Multiple-Pass Method. This 24-h recall methodology has been validated and is believed to provide reasonable estimates of dietary intakes at the group level (26, 27) . Because of day-to-day variability in food intake of free-living individuals, a single 24-h recall can provide reasonable estimates of mean group intakes but is not suitable for examining nutrient intake distributions (56) . Our use of a single recall to examine differences in covariate-adjusted regression-generated summary estimates of eating behaviors reported by respondents grouped into categories of sleep is therefore appropriate. Dietary misreporting, mostly underreporting, usually assessed by comparison of reported energy intakes to estimated energy requirements, is known to be prevalent in national surveys (30, 36) . In our study, this will be especially problematic if the likelihood or the extent of energy underreporting differed across categories of hours of sleep duration. However, our results do not indicate such a differential. Also, our analysis was adjusted for several known correlates (eg, income, education, age, ethnicity, and BMI) of possible energy underreporting (57) . The study focused on relative energy contribution of meals, snacks, macronutrients, and beverages to 24-h energy intake rather than to absolute energy intakes; this density approach, at least for protein, was reported to not relate to energy underreporting (58) .
In conclusion, short-duration sleepers began eating earlier and ended their eating later in the day, but despite the longer eating period they did not report more eating events. Although eating behaviors that may potentially relate to positive energy balance (eg, relative contribution of main meals and snacks, beverages, and at or after 2000 h eating to 24-h energy intake) differed modestly among categories of sleep duration, total 24-h energy intake was not related with sleep duration.
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